The composition of the essential oil from the leaves and fruits of Chaerophyllum aromaticum L. collected in two consecutive years has been studied. The leaf oil was domintaed by γ-terpinene, followed by p-cymenene and p-cymene, as well as germacrene D. The fruit oil had γ-terpinene and β-phellandrene as main compounds, and β-pinene, α-pinene and 2,6-dimethyl-1,3,5,7-octatetraene as further major constituents. The relative amounts of the individual compounds varied with the sampling year. Additionally, leaf and fruit samples have been analyzed by SPME. In these volatile fractions γ-terpinene and germacrene D dominated in the leaves and germacrene D, β-phellandrene and γ-terpinene in the fruits.
The essential oil composition from leaves and fruits collected in two consecutive years from the same location is displayed in table 1. The fruits contained 1.5 to 2.0% essential oil and the leaves 0.4 to 0.7%. Leaves and fruits showed distinct oil patterns. In both plant parts, γ-terpinene (21-51%) was the main compound. The fruits also contained appreciable amounts of β-phellandrene (14-30%) and β-pinene (14-18%). Minor compounds found in the fruit oil in both years were α-pinene (4-6%), p-cymene (4-6%) and myrcene (4%). Further minor compounds in the fruits, such as sabinene, both the ocimene isomers, α-terpinolene and 2,6-dimethyl-1,3,5,7-octatetraene showed a great variability between the two years.
In the leaves, 2,6-dimethyl-1,3,5,7-octatetraene accounted for 12% of the oil and (Z)-β-ocimene, (E)β-ocimene, p-cymene, p-cymenene and germacrene D were around 4-6%. Finally, germacrene D, forming 6-7% of the leaf oil was the main sesquiterpene.
In the first year, the leaf oil displayed a higher γ-terpinene and 2,6-dimethyl-1,3,5,7-octatetraene proportion than in the second year, whereas p-cymene and p-cymenene formed a higher part in the second year. The fruit oil from the first year was higher in γ-terpinene and lower in β-phellandrene than in the second year.
Volatiles from the headspace: The volatiles of dried leaves and fruits heated at 50°C from the headspace were also analyzed in the first year by SPME, as presented in table 2. Because with this technique only small plant samples were analyzed, and the individual essential oil components may adsorb differently to the SPME fiber, these volatile fractions may display a different composition than the distilled 
RI: retention index
The headspace of the fruits was dominated by germacrene D (30%) and γ-terpinene (17%), along with β-phellandrene (18%). Also a noticeable proportion of β-pinene (7%) and germacrene B (5%) could be detected. In the case of the leaves, γ-terpinene was the main component, as in the oils, followed by germacrene D (15%), 2,6-dimethyl-1,3,5,7-octatetraene (10%), p-cymene (8%) and the ocimene isomers (7-8%).
Altogether, the volatile fraction of C. aromaticum differed clearly from that of other Chaerophyllum species. γ-Terpinene was also found in some of these species, but not as the main oil component [11, 13] . p-Cymene was the major oil compound in C. macropodium from Turkey [7] . The ocimene isomers were signalled as the main oil compounds in C. perscotii from the Russian Altai [13] , C. macrospermum from Iran [6] and C. macropodium from Iran [5] . α-and β-Pinene dominated the oil of C. crinitum from Iran [5] , whereas sabinene was the main oil compound in C. byzantinicum [8] , Essential oil of Chaerophyllum aromaticum Natural Product Communications Vol. 4 (9) 2009 1237 C. temulum and C. hisutum [11] . The last of these was also rich in limonene [11] . Fenchylacetate and fenchol were the main compounds in the oil of C. aureum [11] . Finally, the oil from C. coloratum fruits and umbels from Montenegro had (E)-βfarnesene as its major component [10] , whereas in the oil of C. aksekiense, an endemic species from Turkey, sesquiterpenoids and paraffin hydrocarbons prevailed [3] . The "Exkursionsflora für Österreich, Liechtenstein und Südtirol" [1] was used for identifying the plants.
Voucher specimens were deposited in the Herbarium of the University of Vienna (WU-Generale, http:\\herbarium.univie.ac.at).
Hydrodistillation: Ten g of the fruits were subjected to hydrodistillation for 2 h in a Clevenger-type apparatus containing 200 mL of double distilled water. The essential oil was stored at -18°C until GC and GC/MS analysis.
Solid phase microextraction (SPME):
The dried fruits were chopped with a razor blade to open the oil ducts and from the leaves about 1-2 mm wide pieces were cut off. Either fruit (90 mg) or leaf pieces (105 mg) were incubated for 30 min at 50°C in a 10 mL flask closed with a septum. Then the SPME fiber (PDMS: polydimethylsiloxane, Supelco, Bellefonte, USA) was exposed for 15 min to the gas phase in the flask. Subsequently, the volatiles were desorbed for 3 minutes in the injection port of the GC/MS system. The total ion current from the mass selective detector was used to calculate the relative amounts of the volatile components.
GC/FID:
The diluted distilled oils were analyzed with an Agilent Technologies 6890N GC equipped with a FID. The separation was conducted on a DB-5 narrow bore column 10 m x 0.10 mm i.d. with 0.17 µm film thickness. The analytical conditions were: carrier gas He initial flow 0.5 mL/min (42 cm/sec), constant pressure 45.78 psi; injector temperature 250°C, split ratio 50:1, temperature program: 1 min at 60°C, with 8°C/min up to 85°C, then with 12°C/min to 280°C and held for 5 min at 280°C. The injector temperature was set at 250°C, and the injection volume was 1 µL. The FID was operated at 260°C with an air flow of 350 mL/min and a hydrogen flow of 35 mL/min. The percentage compositions of the essential oil constituents were calculated from the FID response, without any correction.
GC/MS:
Prior to analysis, 10 µL of the oil was diluted with 100 µL ethyl acetate. To record the pattern of volatile components, GC/MS analyses were performed using a HP 6890 gas chromatograph coupled to a HP 5972 quadrupole mass selective detector, equipped with a HP5-MS fused silica column (30 m x 0.25 mm i.d., film thickness 0.25 µm). The analytical conditions were: carrier gas He 1.3 mL/min constant flow; injector temperature 250°C, split ratio 15:1, temperature program: 2 min at 40°C, with 3°C/min up to 180°C, then with 4°C/min to 280°C and held for 4 min at 280°C. The injection volume was 1 µL. The transfer line to the MS was set at 280°C. The total ion current (m/z 40 to 350) was recorded and the individual compounds were identified according to their MS and their retention indices [14, 15] .
